Entrepreneurial intention is the first step in entrepreneurial process. It is seen as one of the strongest predictors of entrepreneurial behavior. Measurement of key factors that influence entrepreneurial intention is still great challenge for researchers. The aim of this paper is both to analyse the significance of selected individual-level factors in their effect on entrepreneurial intention among youth in Visegrad countries (Czech Republic, Hungary, Poland and Slovakia) and contribute to solve the methodological gap in intention analysis applying non-traditional methods for this field -decision tree algorithm method alongside logistic regression models that served as robustness check of our findings. Prior to this a univariate (using Weight of Evidence and Information value analysis) and multivariate analysis (using Pearson Chi-square test of good fitness and Cramer's V) was conducted. Based on Global Entrepreneurship Monitor (GEM) data we found out that out of four studied groups of factors only two (personality-traits and personal background related factors) are significant drivers of entrepreneurial intentions among youth in Visegrad countries.
INTRODUCTION
Youth and young adults belong to the groups of European population that ask for special attentions both from politicians and researchers. Main reason behind this interest is a high level of youth and young adults' unemployment rate. Both politicians and researchers try to find ways how to increase employment activities of youth. One of the possible solutions how to do it is applying inclusive entrepreneurship approach. Inclusive entrepreneurship is a concept that represents involvement of under-represented or disadvantaged groups in entrepreneurial activities, leading, through unleashing their creative potential, towards the economic self-sufficiency that is beneficial for themselves and for society. Youth and young adults are considered to be one of such disadvantaged groups. However, a decision to become an entrepreneur is complex and asks for deep study. Perspective on entrepreneurship as a process is one approach how to study this decision. The first and very important phase of this process is usually considered to be an intention. This step is influenced by many factors and has been considerably exposed to entrepreneurship research. Researchers focused on studying factors which are the most important for encouraging of intentions to start new business. However, despite decades of research of different factors that influence entrepreneurial intentions, there are still gaps in this field of studies. While there are numerous studies on entrepreneurial intentions focused on student populations (e.g. Franco et al., 2010; Galicia et al., 2015 ; studies based on Global University Entrepreneurial Spirit Students' Survey), significantly fewer studies are focused on youth population in general. Furthermore, in the context of Visegrad countries, studies from this field which would use extensive quality data based on representative samples are rather scarce. In addition to that, current researchers use statistical methods like descriptive statistics, variance analysis, or regression analysis (assuming linear relation between the independent variables and dependent variables) (Tabachnick & Fidell, 2001; Peng, Z. et al., 2012) . This methodological approach leads to biased results. Our paper's aim is to contribute to overcome some of the gaps and methodological limitations addressed above through an analysis of the significance of selected individual-level factors in their effect on entrepreneurial intention among youth and young adults in Visegrad countries, by applying decision tree algorithm method alongside logistic regression models that served as robustness check of findings.
In our analysis, we employed Global Entrepreneurship Monitor (GEM) data for Czech Republic, Hungary, Poland and Slovakia for four consecutive years 2011-2014. Based on theoretical framework related to entrepreneurial intention we studied three groups of factors: a) personality traits-related factors (entrepreneurial self-confidence, fear of failure, ability to identify opportunities); b) contextual factors (social attitudes towards entrepreneurship -desirability of entrepreneurship as carrier choice, status of entrepreneurs in society, media attention towards entrepreneurship); c) personal background-related factors (age, gender, education, employment status, knowing other entrepreneurs). To control for country and time influence we also added proxies for country and year of survey. The rest of the paper is structured as follows: in section 2 literature on entrepreneurial intention is reviewed. Section 3 describes research design in terms of sample, data and methodology applied. In section 4 we present our results, while section 5 contains discussion and implications.
Entrepreneurial Intentions in Literature
Entrepreneurial intentions are entrepreneur states of mind that direct attention, experience and actions toward a business concept (Bird, 1988) . This is a basic, general definition. However, in literature there are no universal definitions on individual's entrepreneurial intentions. Some authors apply concepts like career orientation (Francis & Banning, 2001) or nascent entrepreneurship (Korunka et al., 2003) . According to Krueger, Reilly & Carsrud (2000) , entrepreneurial intentions are seen as the product of an individual's self-efficacy, attitude and the subjective norms toward entrepreneurial behaviour. However, according to the results of the literature review on entrepreneurial intentions (Liñán & Fayolle, 2015) , the decision to become an entrepreneur is influenced by interaction of several factors, including: core entrepreneurial intention model, personal level variables, entrepreneurship education, context and institutions and the entrepreneurial process. On the other side, operational definitions are applied particularly for entrepreneurial intentions measurement. According to GEM (Bosma et al., 2012) , entrepreneurial intention is defined in two ways: a) as a percentage of population who is expecting to start a new business in the next three years (this group might involve those who have these intentions and have indicated to be a nascent entrepreneur), and b) as a percentage of population who is expecting to start a new business in the next three years, but considering only those individuals who are currently not involved in entrepreneurial activity. This approach allows to researchers to separate these two groups of individuals and study their behavior. According to literature review, as is stated above, entrepreneurial intention models are one of the components that enter into interaction with the others and influence decision to become an entrepreneur. In the last decades of the 20 th century an extensive empirical research on entrepreneurial intentions has come out to formulation of a few models, with three of them becoming the most utilized in entrepreneurship literature. The first is the Theory of Planned Behavior (Ajzen, 1991) , the second one is Shapero and Sokol's (1982) model of the entrepreneurial event, and the third one is Bandura's (1977) model of social learning. In addition to that, Robinson et al. (1991) in their model of entrepreneurial attitudes orientation described the attitude of the entrepreneur with more than personality and demographic characteristics. However, in 21 st century some researchers developed new models based on modification and critiques of the previous ones. Among them, Elfving, Brännback & Carsrud (2009) focused on creation of a contextual model of entrepreneurial intentions that should eliminate limitations of previous models. In the psychological literature, intentions have proven to be the best predictor of planned behaviour. According to these theories, entrepreneurial intentions are seen as one of the strongest predictors of entrepreneurial behaviour. One of outcomes of studying all these models and theories is that they analyze different factors that affect individual's entrepreneurial intentions. Researchers have studied these factors from different perspectives and tried to classify them into logical categories. Fini et al. (2009) divided factors according to the two broad domains: a) individual domain (demographics, personal traits, psychological characteristics, individual skills and prior knowledge, social ties and networks); and b) contextual domain (environmental support, environmental influence, organizational factors). More comprehensive analysis of literature is contained in Al-Harrasi et al. (2014) , and is divided into four groups: a) personality traits-related factors (self-confidence, risk-taking propensity, needs for achievements, locus of control, innovativeness, autonomy), b) contextual related factors (cultural, social, economic, political, perceived support); c) motivational related factors (need for more income, desire for security, desire for status); and d) personal background related factors (age, gender, education, family background and business experiences). However, some researchers in addition to the lack of a clear definition of individual entrepreneurial intent, stress the absence of a systematically derived and reliable metric for its measurement, which has an impact on progress related to studying entrepreneurial intention (Bruyat & Julien, 2001; Gartner, 1985; Shane & Venkataraman, 2000) . In his paper, Thomson (2009) offers further clarification to the concept of individual entrepreneurial intent, and the development and validation of an internationally reliable measurement.
Based on the literature review elaborated above, this paper provides a comprehensive analysis of the impact of individual factors studied in three main groups on youth's entrepreneurial intentions in Visegrad countries, applying decision tree algorithm and logistic regression models.
MATERIALS AND METHODS
Our analysis is based on Global Entrepreneurship Monitor (GEM) data. GEM is the largest academic study focused on entrepreneurship in the world. It annually monitors entrepreneurial attributes and activities through the two main primary data collection instruments -Adult Population Survey (APS) and National Expert Survey (NES), providing a unique database, which enables to obtain insights on the patterns and trends in entrepreneurship in the analyzed economies (Singer et al., 2015) . The APS is being executed every year in each participating country and collects individual-level data through a standardized survey instrument administered to representative samples of minimum 2000 individuals from adult populations (18 to 64 years old). The GEM methodology requires country APS samples to be randomly selected and interviewed by professional research agencies (in V4 countries interviews are conducted on phone), and to be representative for working-age populations by age (using 5 age categories) and gender
We created a pooled sample using GEM APS individual level data for V4 countries from 2011 to 2014, with age range within 18-34 years as the only selection criteria, resulting to a sample of 11239 individuals (2459 from Czech Republic, 2643 from Hungary, 3091 from Slovakia and 3046 from Poland). In this sample, we have identified The explanatory variables can be divided into three categories based on the literature (Tab. I).
In the first step of studying entrepreneurial intentions within the population of young individuals aged 18-34 we used a univariate (using Weight of Evidence and Information value analysis) and multivariate analysis (using Pearson Chi-square test of good fitness and Cramer's V). In the second step, we applied a decision tree model. Decision tree model is a powerful tool used for classification and prediction. Based on our data, the decision tree model is method used for obtaining or predicting a set of characteristics which should a young individual possess in order to have an intention to start a business. Graphically, the decision tree model is represented in a form of "up-side-down" tree and we present the results from top to bottom. An important feature of this model is the easiness of its interpretation once it is constructed. The construction of the model itself is based on the premise that we look for "the purest" set of individuals with specific characteristics -the algorithm chooses individual's characteristics step by step and ideally ends when it finds a set of individuals with all the same characteristics predicting selected dependent variable (alternatively, the algorithm ends when the set is too small to be divided again). This is done through calculation of purity measures (in our model entropy is used) and then the information gain is calculated. Information gain is a measure to decide whether the supposedly added variable is to be beneficial to the model. At each step, the variable with the highest information gain is added to the model. In our model, the algorithm stopped when the final set of individuals was about to be smaller than 5 % of the whole population.
After creating the decision tree model, a binomial logistic regression model was constructed as a robustness check for our findings. This model estimates the probability of an event happening. In our case this event was having intentions to start a business, compared to not having such intention in the close future. We compared the variables and their odds in the final regression model to the results of the decision tree model. To estimate the parameters of each model we used statistical software R, namely its packages and their functions for decision tree models and built-in functions for Generalized Linear Models (GLM) which was set on binomial family with logit transformation. The selection of the best appropriate logistic regression model was then conducted through step-wise selection.
II: Results of univariate analysis

RESULTS
Tab. II contains results of univariate analysis. This analysis consists of calculation of Weight of Evidence and Information value for all our explanatory variables. This is a widely used measure for grouping variables and expressing the predictive power of the independent variable in relation to the dependent variable. We can see that the variables with the strongest predictive power are Entrepreneurial self-confidence (very strong predictive power), Knowing other entrepreneurs and Ability to identify opportunities (medium predictive power). Variables with Information value in range of 0.1-0.02 are considered to be weak predictors. In our analysis we identified several such predictors, namely Gender (being very close to medium predictive power), Fear of failure, Age category, Occupational statuses of being a Student, an Employee with a part-time contract, or a full-time contract, Seeking Employment and Household income Information value less than 0.02 indicated no predictive or explanatory power.
In the Tab. III we can find the results of multivariate analysis conducted using Chi-square test (which indicates the independence between variables) and Cramer's V (which indicates the strength of association when analyzing factor variables). The results of decision tree model conducted in order to identify the drivers of young individuals aged 18 -34 years having intentions to start their own business suggest that only three out of twenty-one variables are significant (Fig. 1) .
From the decision tree model below, we can see that 26 % of all the observed population has intention to start a business. The first important characteristic is the entrepreneurial self-confidence -perception of having knowledge, skill and experience required to start a new business. In particular, 59 % young individuals indicated no entrepreneurial self-confidence and out of this 84 % don't have any intention to start a business. For the other 41 % of the observed population who believes to have entrepreneurial self-confidence (40 % of them have intention to start a business) the second characteristic was discovered, which is age. When an individual believes to have entrepreneurial self-confidence, and is aged 18 -24 years, 50 % of these individuals have intentions to start a business. If the respondent is older, only 28 % of such individuals have intention to start a business. The third characteristic is knowing personally someone who started a business in recent two years. When one believes to have the skills to manage his own business, is aged 18 -24 years and knows someone who has started his own business, 62 % of these individuals have intention to start business. The splitting has stopped afterwards because we reached a set threshold of minimum 5 % of population in splitting sample.
The results of binomial logistic regression conducted in order to cross-check the results of decision tree model suggest that eleven out of twenty-one analysed variables are significant (Tab. IV). In Tab. IV coefficients describe the effect of a variable on the odds of having intention to start a business relative to not having intention to start a business at all. If the coefficient is positive, holding all other variables equal, an increase in a variable raises the likelihood of having the entrepreneurial intention. Thus, as can be seen from the results, the odds of having entrepreneurial intention among young population is positively influenced mainly by having an entrepreneurial self-confidence (with the highest coefficient value in the model), personally knowing someone who had recently started a business, and perception of good business opportunities. On contrary, significantly negatively related to the odds of having entrepreneurial intentions is mainly having a fear of failure, belonging to the age category 2 -young population between 25 and 34 years (with lowest coefficient value in the model which means that if the respondent is older than 24 years, probability that he has intention to start a business decreases), gender -being a woman and not seeking job.
Comparing the two models, we can see in the Tab. V that logistic regression model is more complex, involving more variables. Among the personality traits-related factors, both models identify the entrepreneurial self-confidence as the most influencing one. From personal back-round related factors category, in the decision tree model, the second most influencing factor on the intention to start a business was the age of the respondent, while in the logistic regression model, this variable had the fourth strongest explanatory power. It was "outrun" by seeing an opportunity to start a business within the category of personality traits-related factors. In both models, the age category predict that the respondent has to be younger (18 -24 years old) to be identified to have stronger intentions to start a business. Further, from the personal background related factors category, knowing entrepreneurs was identified as the second most influencing in the logistic regression model and the third in the decision tree model. To sum it up, the two significant categories are personality traits and personal background related factors. As for the variables from the second category -contextual related factors, none was identified as significant to predict the intention to start business. 
CONCLUSION
Our paper had a twofold aim: both to identify significance of selected individual-level factors in their effect on entrepreneurial intention among youth in Visegrad countries, and to contribute to overcome some of the gaps and methodological limitations addressed in literature review applying univariate and multivariate analysis and non-traditional methods in entrepreneurial intention analysis (decision tree algorithm alongside with binomial logistic regression models). These two statistical methods contradict the standard statistical methods like descriptive statistics, variance analysis, regression analysis, cluster analysis and path analysis that can lead to a biased result, which assume linear relation between the independent variables and dependent variables and are hard to present the relations between variables as a whole. The logistic regression is a rather powerful tool to predict probabilities of event occurring. Based on the character of the data, it is a valid tool to predict intention to start a business, since based on specific characteristics of an individual, we can assume the probability of him/her really having intentions to open his/her own business. Then, it is true but it doesn't handle the immediate interaction between the independent variables itself. This was approached by employing decision tree model, which creates links between the characteristics. Our aim was to shed light on the topic of youth intention factors, which is frequently discussed in general, but rather under-researched from the perspective of our specific region and in terms of the methods which we have applied. Based on theoretical framework we have studied three groups of factors that influence youth entrepreneurial intentions. According to our findings, only two groups of factors (personality-traits and personal background related factors) are significant drivers of entrepreneurial intentions. The first group contains personality-traits related factors. In our results, the entrepreneurial self-confidence proved the highest predictive power in univariate analysis and in both models is the factor which has the highest influence (1 st position among all studied factors). Self-confidence is considered a valuable individual asset and a key personal success because it makes people happier, and it improves the individual's motivation to undertake projects and persevere in the pursuit of these goals (Al-Harrasi, et al., 2014; Fatoki, 2010; etc.) . Self-confidence is the only factor from this group chosen by our decision tree model. Both in results of the univariate analysis and in
V: Comparison of two models
Variables
Decision Treesresults provided by the logistic regression model, perception of good entrepreneurial opportunities has also high influence (3 rd position) on entrepreneurial intention. Researchers and practitioners agree that without opportunities, entrepreneurship cannot occur. And if one talks about opportunities, one should also discuss intentions (Nielsen, et al., 2012) . According to both our findings and the literature, ability to see opportunities belongs to the crucial personality-traits (Bhave, 1994; Shane, 2003) . The last factor in this group is fear of failure which can be understood as a proxy of risk aversion. In literature, risk taking propensity is a crucial factor of entrepreneurial intention (Estay et al., 2013) . According to our findings, it is a significant but rather weaker factor. Similar to V4 countries, empirical research indicated importance of variables related to self-confidence and opportunities perception (Linan, 2008; Pruett et al., 2009; Chen and He, 2011; Geldhof et al., 2013) as well as fear of failure or risk aversion (Geldhof et al., 2013) . The most interesting of our finding is that contextual related factors (the second group) are not significant drivers for entrepreneurial intention among our sample of youth individuals in Visegrad countries. According to Al-Harrasi et al., (2014) , contextual factors can either facilitate or impede entrepreneurial activities. It looks like in Visegrad countries these two studied factors have no significance for youth intention and its prediction to start a new business. In the last of the studied groups -personal background related factors -age has a significant influence both according to decision tree (2 nd position) and logistic regression (4 th position). According to our decision tree model, we found out that if one thinks to have the abilities and skills to start his/her own business, it is his/her age 18 -24 which determines the further intentions to do so. Lastly, it is the fact, if the respondent knows somebody who has started his/her own business that shapes his/her intention. This finding also corresponds to patterns identified in previous research (Geldhof et al., 2013; Chen and He, 2011) . In this way, we created a link between the variables, where each of them in the model is predetermined by the other. Based on the above-mentioned results, several implications for entrepreneurship policy directions were derived. First, besides creating generally favourable conditions for starting and running a business, targeted support is required to build and enhance enterprising mindset and entrepreneurial skills among youth population, resulting to increased self-confidence and ability to spot entrepreneurial opportunities. Second, policy instruments should focus on leveraging the effect of social capital formed by individuals' networks with entrepreneurs, e.g. by supporting and encouraging involvement in formal and informal networks, and organizing mentoring and internship schemes. Third, entrepreneurship policies should be aimed to reduce drop in entrepreneurial intentions among non-entrepreneur population with increase of age. Those who have established as employees and acquired professional experience and expertise shall not only abstain from entrepreneurship and stay on the path of an employee, but also consider entrepreneurship as an option to capitalize upon gained experience. Further analysis is required to better understand the origins of such pattern of declining entrepreneurial inclination. Our findings in this paper contribute to current state of youth entrepreneurial intention research in Visegrad countries both from methodological and content driven point of view. This is a good basis for further studies on the other aspects of youth intention in this region.
